Patented Oct. 22, 1940

UNITED STATES

2,219,261

PATENT OF F lCE

2,219,261

'PROCESS OF ACTIVATING

THE CARBON

MONOXIDE ADSORPTION PROPERTY OF
PLATINUM BLACK POWDER

Adolph Z. Mample, Glen Rock, N. J., assignor to
The Western Union Telegraph Company, New
York, N. Y., a corporation of New York

No Drawing. Application July 15, 1937,
Serial No. 153,862

2 Claims. (ClL 252—298)

This invention relates to a process for increas-
ing the capacity and the rapidity of action of the
molecular force or property of adsorption of con-
tact catalysts.

8  Various substances possess the well known prop-
erty of causing or assisting in the production of
& chemical change in other substances or com-
pounds, such for instance as the promotion of
oxidizing reactions which result in combustion.

10 Combustible gases may be caused to burn or be
consumed in. this manner. Substances having
this property are known as catalysts.

Certain substances which may or may not pos-

sess the property of causing or promoting chemi-
18 cal change, possess a property which may be due"

to a molecular affinity, causing the formation of
& mono-molecular film or-other surface action

when brought into contact with certain gases.

This mono-molecular film depends primarily upon

20 the property known as adsorption. Substances
possessing the above described property are here-
inafter referred to as catalysts or more particu-
larly “contact catalysts.”

I have discovered that certain “contact cata-

28 lysts,” for example platinum black, when brought
into an atmosphere containing carbon monoxide,
exhibit the phenomenon of adsorption, causing
the carbon monozide in contact with the surface
of the platinum black to disappear, accompanied

80 by a temporary rise in temperature, while unac-
companied by any chemical change such as occurs
during the catalytic oxidation of 'combustible
gases, This temporary thermal change due to
adsorption may be employed to indicate the de-

88 zree of concentration of carbon monoxide in the
atmosphere under test by applying the heat of
adsorption to operate a thermometer, an expan-
sible member to control an electric circuit or simi-
lar indicating or signaling device as disclosed in

40 my copending application Serial No. 152,181 filed
July 6, 1937. Platinum black employed as a de-
tector of carbon monoxide, may be used repeated-
ly. In order to restore its sensitivity, it is only
necessary to aerate the contact catalyst for a short

45 veriod of time and dehydrate it after use.

I have discovered that the sensitivity and ca-
‘pacity for thermal change of the platinum black
may be greatly enhanced by & process of activa-
tion described herein. I have found that by

80 subjecting the contact catalyst to an initial treat-
ment of an exposure to & higher concentration of
the gas with which the catalyst is to be associated
for test purposes, the ¢atalyst will be activated to

. such an extent that the heat of adsorption or the
§5 adsorption of the gas, or both, will be greater

whenever employed with lower concentrations of
the gas after such initial activation with the higher
concentration.

One of the objects of my invention is to provide
a method of activating “contact catalysts” to
thereby increase sensibility and maximum ther-
mal change due to adsorption. This is particu-
larly useful in obtaining qualitative and quantita-
tive indications of the concentrations of gases,
particularly in the lower concentrations for ex- 10
ample, in detecting low concentrations of the toxic
carbon monoxide.

Platinum black above mentioned as exhlbltmg
the property of adsorption, is obtained by reduc-
tion and precipitation from solutions of platinum, 15

" The property of adsorption in platinum black is

particularly active in the presence of carbon mon-

‘oxide whether alone or mixed with other gases,

such as methane, ethane, acetylene, carbon di-

oxide, hydrogen, nitrogen, air, etc. 20
I have pointed out above that the phenomenon

of adsorption is accompanied by a rise in tempera-

ture which is only temporary. The temperature

" rises to & maximum in a few minutes and then re-

turns more slowly to equilibrium with the sur- 25
rounding atmosphere, the heat being. dissipated
by radiation, convection and conduction, If after
the catalyst has passed through a cycle of ad-
sorption due to a certain concentration of CO, the
volume of CO in the surrounding atmosphere or 80
gaseous medium ‘is increased, the catalyst will
again exhibit the characteristic rise in tempera-
ture. Thus, in the case of a platinum black con-
tact catalyst and a gas having an affinity for the
platinum black, such as carbon monoxide, the 85
temperature rise is approximately 20 degrees F.,
when the gas concentration is 1%. Now when the
heat of adsorption of the contact catalyst has been
dissipated, if the carbon monoxide content is in- .
creased to 2%, the temperature may again rise 4o
t0 20 deg. F. In other words, if the platinum black
contact catalyst is initially used in a lower con-
centration of carbon monoxide, the phenomenon
exhibited was that the temperature of the plati-
num black would not multiply at higher concen- 45
trations based on the lower activation concentra-
tion. Thus, if used at 1% concentration of CO
initially, the reading would approximate 20° F.
and later a second exposure to 2% concentration
would also approximate 20° F : 50
On the other hand, if the platinum biack was
first activated in a gaseous medium confalning 2%
carbon monoxide, the platinum black would there-
after be activated to produce a 37° F rise initially
and subsequently. - Thus a second exposure (after 88




2

initial activation at 2%) would indicate a tem-
perature rise of 20° F. in a 1% CO content and

* approximately 37° F. in a 2% CO content, an in-
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- at least 114 hours.

crease of approximately 85%.

If however the platinum black previously acti-
vated at 2% was now exposed to a gaseous con-
centration of approximately 3% the rise would
approximate 37° F., whereas if the platinum black
was initially exposed to 3% concentration of CO
the rise would be approximately 55° F. Thus
activation up to 3% CO concentrations produces

.a phenomena of definite value in the determina-

tion of the toxic gas in the lower concentrations.
Above 3% initial concentration an apparent poi-
soning of the platinum black takes place.

The temperature change is not exactly pro-
portional to percentage of gas in the initial ac-
tivation process but approximates it. Thus a 1%
CO initial activation will produce approximately
1.9° F. change for a subsequent .1% CO test; a 2%

_ CO initial activation will produce approximately

a 2.7° F. change for a subsequent .1% CO test;
whereas a 3% CO initial activation will produce
approximately a 3° F. change for & subsequent
test in a .1% CO atmosphere.

Where accurate quantitative values are desired,
it is necessary to calibrate each instrument but for
all practical purposes a 3° F. rise to indicate 10
parts of CO in 10,000 parts of air, or 1° F. rise to
indicate 3 parts of CO in 10,000 parts of air, is,
to all practical purposes, satisfactory.

In the process of activating the contact catalyst,
it is essential, first, that the catalyst be free from
any poisoning and, second, that as large a sur-

" face area of the catalyst as is possible in propor-

tion to the volume of the catalyst be expesed to
the gas. It is also desirable that the particle size
be varied, bordering on the smaller size particles,
but it is preferable that the granules be of a size
not smaller than will pass through a 300 mesh
screen nor larger than will pass through an 80
mesh screen. In the activation of the catalyst, it
is desirable that the temperature of activation be
not permitted to exceed 30 deg. C. above ordinary
or prevailing room temperatures.

The following examples illustrate some of the
preferred methods of activating the contact cata-
lysts, but it is understood the invention is not to
be limited to the specific disclosures hereinafter

described nor to the use of carbon monoxide alone. -

Ezxamples of activation process

(1) Platinum black made by reduction and pre-
cipitation from solutions of platinum should be
screened to obtain granule sizes varying between
350 and 80 mesh. The platinum biack in quan-
tities. of approximately two grams should be
placed in cylindrical wire baskets of about 350
mesh screening or porous containers maintained
at normal room temperature. A quantity of car-
bon monoxide gas, equal to the maximum concen-
tration to which it is proposed the contact cata-
lyst will be used in any parficular application,
should be inserted in a bottle or container and
sealed for about 20 minutes. The platinum
black should be inserted in the bottle for 2 min-
utes and removed. However, if the risé in tem-
perature of the platinum black exceeds 30 deg. C,,
the platinum - black should be removed even
though the 2 minute period has not elapsed. The
platinum black should be aerated in fresh air for
After aeration, the platinum
black may then be used as hereinafter indicated.
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(2) Quantities of platinum black made by re-
duction and precipitation from solutions of plat-
inum should be screened to.obtain granule sizes
varying between 350 and 80 mesh, and then placed
in a cylindrical wire basket of 300 mesh screen, or
a cylindrical basket made of a porous material.
Approximately two.grams of the contact catalyst
may be used but in any quantity surface area of
the catalyst exposed to the gas should be as large
as possible in proportion to its volume. The bas-
kets should then be placed in a dehydrator for at
least 1% hours. A glass bottle should be aerated
and sufficient calcium chloride, dehydrite or
similar dehydrating substance placed in the
bottle and left sealed for at least two hours.
A quantity of carbon monoxide, equal to the
maximum concentration to which the contact
catalyst will be used in any particular appli-

"cation should be inserted in the bottle or con-

tainer and again sealed for approximately 20 min-
utes. The basket containing the platinum black
should then be removed from the dehydrating
bottle and placed in the gas sample bottle as
quickly as practicable. Where the concentration

. of gas is 3% or more, the platinum black should

be left in the bottle for approximately one min-
ute, whereas two minutes will be required where
the concentrations are less than 3%. If, in any
case, the rise in temperature of the platinum
black exceeds 30 deg. C., the plafinum black
should be removed before the expiration of the
specified period of time.

The products of the above activating process
will be found to be more active in producing ap-
preciably higher temperatures or heats of ad-
sorption when within the limits of the activating
process than those which have not been subjected
to any activating process.

It should here be observed that the contact cat-
alysts will produce uniform and accurate results
regardless of the amount of moisture in the cata-
lyst or the gas to which it may be subjected, pro-
vided that both contain the same amount of mois-
ture, that is, that the atmosphere to which the
catalyst has been subjected and the gas have been
at the same humidity.

In cases where there may be a variation in the
humidity of the atmosphere to which the contact
catalyst has been subjected and the humidity of
the gas or gaseous atmosphere employed for ac-
tivation, it is essential that all moisture be ex-
cluded from both the contact catalyst and the

gas in order to obtain uniform and consistently
accurate results.

I claim:

1. The process of increasing the molecular af-
finity of platinum black powder for carbon mon-
oxide as exhibited in the temporary rise of tem-
perature during the phenomenon of adsorption,
which comprises subjecting the platinum black

powder initially to concentrations of said gas .

higher than the concentrations to which said
powder are to be subsequently subjected.

2. The process of treating platinum black pow-
der to increase with an energy of activation the
rise in temperature therein produced by adsorp-
tion due to the presence of low concentrations of
carbon monoxide in the surrounding atmosphere
or gaseous medium, comprising initially subject-
ing said platinum black powder to concentrations
of carbon monoxide higher than said low concen-
trations. . .
ADOLPH Z. MAMPLE.
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